Transcription factor E3, a major regulator of mast cell-mediated allergic response.
Microphthalmia transcription factor, an MiT transcription family member closely related to transcription factor E3 (TFE3), is essential for mast cell development and survival. TFE3 was previously reported to play a role in the functions of B and T cells; however, its role in mast cells has not yet been explored. We sought to explore the role played by TFE3 in mast cell function. Mast cell numbers were evaluated by using toluidine blue staining. FACS analysis was used to determine percentages of Kit and FcεRI double-positive cells in the peritoneum of wild-type (WT) and TFE3 knockout (TFE3(-/-)) mice. Cytokine and inflammatory mediator secretion were measured in immunologically activated cultured mast cells derived from either knockout or WT mice. In vivo plasma histamine levels were measured after immunologic triggering of these mice. No significant differences in mast cell numbers between WT and TFE3(-/-) mice were observed in the peritoneum, lung, and skin. However, TFE3(-/-) mice showed a marked decrease in the number of Kit(+) and FcεRI(+) peritoneal and cultured mast cells. Surface expression levels of FcεRI in TFE3(-/-) peritoneal mast cells was significantly lower than in control cells. Cultured mast cells derived from TFE3(-/-) mice showed a marked decrease in degranulation and mediator secretion. In vivo experiments showed that the level of plasma histamine in TFE3(-/-) mice after an allergic trigger was substantially less than that seen in WT mice. TFE3 is a novel regulator of mast cell functions and as such could emerge as a new target for the manipulation of allergic diseases.